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Nl. An interactive method for demonstrating an interrelationship 
betweeivdifferent representations of a mathematical relationship, including the 
steps of: \ 

(a) definingka mathematical equation; 

(c) simultaneously displaying at least two of multiple representations of the 
defined mathematical equation, wherein the available types of multiple 
representations include a graphical representation in the form of a 
graph, a numerfcal representation in the form of a table of values, and a 
symbolic representation in the form of an equation expressed in terms of 
standard mathematical nomenclature, wherein one of the displayed 
representations is the^raphical representation; 

(c) manipulating the graphical representation; and 

(d) processing the maniputetion to substantially simultaneously and 
correspondingly update the other displayed representation of the 
mathematical relationship in^ccordance with the manipulation of the 
graphical representation, \ 

whereby a user of the method\is able to substantially immediately 
observe the effect of changes made^^^to the graphical representation via 
its manipulation on the other oK the at least two displayed 
representations. \ 

2. A method as claimed in claim 1 wherein the step of defining a 
mathematical equation includes selecting a mathemattcal equation from a list of 
predefined mathematical equations. Ny^ 

3. A method as claimed in claim 2 wherein thev list of predefined 
mathematical equations includes equations selected from one or more of: 

(a) linear mathematical relations; \ 

(b) polynomial mathematical relations; \ 

(c) exponential mathematical relations; \ 

(d) logarithmic mathematical relations; 
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power mathematical relations; 
trigonometric mathematical relations; and 
conic section mathematical relations. 

A method as claimed in claim 2 wherein the list of predefined 
mathematical equations includes at least two equations selected from:: 



(a) 
(b) 
(c) 

(d) 
(e) 



a linl^ar mathematical equation described by y = m{x -h) + k\ 
a quais^ratic mathematical equation described by = a{x-hy +k\ 
a circul^ mathematical equation described by {x-h)^ +{y-kY = r^; 



an ellipticaKmathematical equation described by 



(x-hy , (y-ky 



= 1; 



a hyperbolic niathematical equation described by 



12 (f) a hyperbolic mathematical equation described by 



(y-ky jx-hy 

\2 



1; 



^1; 



13 (g) a parabolic mathem^ical equation described by y = m(x -Kf +k\ 

14 (h) a parabolic mathematiis^al equation described by {y-k^) = c{x-h)\ 

15 (i) a general exponential mathematical equation described by j = ba'' + k ; 

1 6 (j) a natural exponential math^atical equation described by = be"^ + k ; 

17 (k) a logarithmic mathematical elation of the form y = b \n{a{x -h)) + k ; 

18 (I) a power mathematical equation btescribed by y = a(x -hy +k\ 

1 9 (m) a sine mathematical equation deso^ibed by >^ = bSin{a{x -h)) + k\ and 

20 (n) a cosine mathematical equation desdribed by y = bCos{a{x -h))-\-k \ 

21 where x and y are variable parameters and a. b, m, h, k and r are parameters 

22 according to standard mathematical nomenclature, the numerical values for 

23 which included in a particular predefined maHiematical relation are user 

24 definable. 
25 

26 5. A method as claimed in claim 1 \vherein manipulation 

27 mechanisms available for manipulating the graphical representation of the 

28 mathematical relation include: 
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1 \a) translating the graph with respect to a set of coordinate axes; and 

2 (b\ dilating the graph with respect to a set of coordinate axes. 

3 \ 6' A method as claimed in claim 1 wherein the method is performed 

4 using sa programmed computer in combination with a stylus device. 

5 \ 

6 7. \ An interactive method for demonstrating an interrelationship 

7 between representations of a mathematical relationship, one of which 

8 representations is a graphical representation of the relationship relative to co- 

9 ordinate axes,\he method including: 

10 (a) simultaneously displaying on a visual display a mathematical relation in 

1 1 the form oY the graphical representation and in another format being 

12 either an algfebraic formula or a tabulated set of data which describes 

1 3 the graph or both; 

14 (b) locating a stylus\^on the graphical representation on a position sensing 

15 screen associatecl with the visual display and a processor for the 

16 position sensing device to sense stylus position and provide stylus 

1 7 position data to the processor; 

18 (c) moving the stylus oveV the position sensing screen for the processor to 

19 process changing stylufe position data and manipulate the displayed 

20 graphical representation ro change its shape or position relative to the 

21 co-ordinate axes in accordance with the motion of the stylus over the 

22 position sensing screen; \ 

23 (d) wherein displayed informationxin said another format is substantially 

24 simultaneously and correspondingly changed to continually describe the 

25 graph as it is manipulated; \ 

26 whereby a user of the method is^ble to substantially immediately 

27 observe the effect of changes made to\the graphical representation via 

28 its manipulation on said another of the disblayed representations. 

29 \ 

30 8. Apparatus for interactively demons^ating an interrelationship 

31 between different representations of a n^thematica! relation, the 

32 apparatus including \ 
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a visual display device and a position sensitive touch screen 
associated with the visual display device, a processor operatively linl<ed 
with the visual display device and the touch screen, and a memory for 
^storing application software, data and visual display information for the 
PXocessor, visual display device and touch screen; 

the visual display device and position sensitive touch screen 
providing for definition by use of a stylus of a mathematical equation; 

\wherein the visual display device simultaneously displays at least 
two ofVnultiple possible representations of the defined mathematical 
equation\the multiple possible representations including a graphical 
representa^on in the form of a graph, a numerical representation in the 
form of a table of relation values, and a symbolic representation in the 
form of an equation expressed in terms of standard mathematical 
nomenclature, 

and wherdin the graphical representation is selectable for display 
as one of said at Idast two displayed representations; 

wherein a sWlus is positionable on the touch screen on the 
graphical representatibn and movable over the touch screen to generate 
changing position dataXthe apparatus being responsive to said changing 
position data for the vrteual display device to display in real time a 
manipulation of the grafjhical representation corresponding to the 
movement of the stylus; 

and wherein the apparatus is also responsive to said changing 
position data to substantially simultaneously and correspondingly update 
the other displayed representation of the mathematical relationship in 
accordance with the manipulation of the graphical representation; 
whereby a user is able to substantially immediately observe the effect of 
changes made to the graphical representation via its manipulation on the 
other of the at least two displayed representations. 

9. Apparatus as claimed in claim 8 wnerein the visual display device 
and position sensitive touch screen provide for selection of a 
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22 , 
mathematical equation from a list of predefined mathematical equations 
stored in the memory whereby the mathematical equation is definable. 

10. Apparatus as claimed in claim 9 wherein the list of 
predefined mathematical equations stored in the memory includes equations 
selected from one or more of: 

(a) \ linear mathematical relations; 

(b) polynomial mathematical relations; 

(c) exponential mathematical relations; 

(d) logarithmic mathematical relations; 

(e) poWer mathematical relations; 

(f) trigonometric mathematical relations; and 

(g) conic sl^ction mathematical relations. 

11. Apparatus as claimed in claim 9 wherein the list of predefined 
mathematical equa^tions stored in the memory includes at least two equations 
selected from: 



(a) 
(b) 
(c) 

(d) 
(e) 



a linear mathematical equation described by = m{x -h)-¥k\ 
a quadratic matheYpatical equation described by = a{x-hY + A: ; 
a circular mathematical equation described by {x-hY -\-{y-ky = 



an elliptical mathematicasl equation described by 



= 1; 



a hyperbolic mathematical eiauation described by 



{x-hY (y-kY 



23 (f) a hyperbolic mathematical equafion described by 



(y-kY (x-hY 



24 
25 
26 
27 
28 



(g) 

(h) 
(i) 

G) 
(k) 



= 1; 



a parabolic mathematical equation }s[escribed by y = m{x~hy 
a parabolic mathematical equation described by {y-k^) = c(x~h) ; 
a general exponential mathematical equation described by y = ba"" -\-k\ 
a natural exponential mathematical equation described by = be"^ + k ; 
a logarithmic mathematical equation of the\orm y = b ln(a(x -h))-\-k \ 
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1 \ (I) a power mathematical equation described by 3^ = a(x -hy ~^k] 

2 \(m) a sine mathematical equation described by y = bSin(a(x -h))-\-k \ and 

3 (rO a cosine mathematical equation described by y = bCos{a{x -h))-\-k] 

4 where x and y are variable parameters and a. b, m, h, k and r are parameters 

5 according to standard mathematical nomenclature, the numerical values for 

6 which mcluded in a particular predefined mathematical relation are user 

7 definabl^. 

8 \ 

9 12. \ Apparatus as claimed in claim 8 wherein the application software 

10 provides manipulation mechanisms for manipulating the graphical 

1 1 representation of the mathematical equation which include 

12 (a) translating ihe graph with respect to a set of coordinate axis; 

1 3 (b) dilating the graph with respect to a set of coordinate axis. 

14 \ 

15 13. Apparatu^as claimed in claim 8 which is a hand-held computer 

16 device. \ 

17 \ 

18 14. A hand hend computer device for demonstrating an 

19 interrelationship between otfferent representations of a mathematical 

20 relationship, including \ 

21 (a) a visual display unit forXdisplaying multiple representations of a 

22 mathematical relationship, wherein the available representations include: 

23 (i) a graphical representation^ 

24 (ii) a numerical representation ir\the form of tabulated data, and 

25 (iii) a symbolic representation in tnb form of a mathematical equation; 

26 (b) a memory for storing application soravare, data, and visual display 

27 information; \ 

28 (c) a stylus; \ 

29 (d) a position sensing touch screen associatedN^ith the visual display unit; 

30 and \ 

31 (e) a processor coupled to the visual display unit^^^nemory, and position 

32 sensing device touch screen, for updating multiple representations of the 
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mathematical relationship according to a manipulation of a graphical 
Representation displayed on the visual display unit, wherein the 
manipulation of the graphical representation occurs in response to a 
motion of the stylus on the position sensing touch screen; 
whereby\a user of the device is able to substantially immediately 
observe theseffect of changes made to the graphical representation via 
its manipulatWi on the other of the at least two displayed 
representations. \ 



Attorney Docket No, 70006209-1 



